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DETAILED ACTION 

1 . Claims 1 -35 are presented for examination. 

2. The title of the invention is not descriptive. A new title is required that is clearly 
indicative of the invention to which the claims are directed. The current title is imprecise. 

Claim Rejections - 35 USC § 101 
Double Patenting 

3. Claims 1-26 are provisionally rejected under the judicially created doctrine of 
double patenting over claims 1-28 of copending Application No. 10/060661 . This is a 
provisional double patenting rejection since the conflicting claims have not yet been 
patented. 

The subject matter claimed in the instant application is fully disclosed in the 
referenced copending application and would be covered by any patent granted on that 
copending application since the referenced copending application and the instant 
application are claiming common subject matter, as follows: removes power said 
associated cache line after a decay interval. 

Furthermore, there is no apparent reason why applicant would be prevented from 
presenting claims corresponding to those of the instant application in the other 
copending application. See In re Schneller, 397 F.2d 350, 158 USPQ 210 (CCPA 
1968). See also MPEP § 804. 
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Claim Rejections - 35 U.S.C. § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claims 1-5, 9-14, 17, 20, 21 , 23 and 24 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Sherlock et al. (Sherlock), US patent no. 6,157,977 in view of 
Fuller (Fuller), U.S. Patent No. 5,632,038. 

As per claim 1, Sherlock discloses a cache memory [fig. 2], comprising: 

a plurality of cache lines for storing a value from main memory [col. 5, lines 3-6; 
col. 8, lines 8-10]; and 

a timer [CLA 58, col. 4, lines 66-67] associated with each of said plurality of 
cache lines [col. 5, lines 19-20]. 

Sherlock does not explicitly teach of using the timer configured to control signal 
that removes power to said associated cache line after a decay interval. 

Fuller teaches of using the timer configured to control signal that removes power 
said associated cache line after a decay interval [col. 3, lines 18-22; col. 6, lines 30-32; 
col. 7, lines 25-38; col. 7, line 64-col. 8, line 2]. 

It would have been obvious to one of ordinary skill in the art at time the invention 
to combine the teachings of Sherlock and Fuller because the specific teachings of Fuller 
stated above would improve the efficiency of power consumption Sherlock's system by 
using a timer to monitor the activities of the cache lines. 
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As per claim 2, Sherlock discloses a timer associated with a given cache line is 
reset each time said associated cache line is accessed [col. 5, lines 11-13; col. 8, lines 
14-15]. 

As per claim 3, Fuller discloses that decay interval is variable [periods of 
inactivity, col. 3, lines 19-20]. 

As to claims 4 and 5, inherently, Fuller teaches that variable decay interval can 
be increased to increase performance and lowered to save power [col. 3, lines 23-28]. 

As per claim 9, Sherlock discloses that a timer is a k bit timer and said timer 
receives a tick from any source [col. 4, lines 58, 66-67]. 

As per claim 10, Sherlock discloses that timer is any k-state finite state machine 
(FSM) that can function logically as a counter [fig. 3, col. 4, lines 58, 66-67]. 

As per claim 1 1 , Fuller discloses a dirty bit associated with each of said cache 
lines to indicate when a contents of said cache line must be written back to main 
memory before said power is removed from said associated cache line after said decay 
interval [col. 7, lines 28-38]. 

As per claim 12, Sherlock discloses that one or more of said timer associated 
with plurality of cache lines are cascaded to distribute said writing back to main memory 
[fig. 3]. 

As to claims 13 and 14, Fuller discloses of removing power from said associated 
cache line resets a valid field associated with said cache line and a signal is configured 
to remove a potential from said cache line [col. 3,lines 18-22; col. 6, lines 30-32; col. 7, 
lines 25-38; col. 7, line 64-col. 8, line 2]. 
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As per claim 17, Sherlock discloses a timer is an analog device [CLA 58, fig. 3]. 

As to claims 20, 21, 23, 24, Sherlock and Fuller together teach the claimed 
system. Therefore Sherlock and Fuller together teach the claimed method of steps to 
carry out the system. 

6. Claims 15, 16, 25 and 26 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Sherlock et al. (Sherlock), US patent no. 6,157,977 in view of Fuller 
(Fuller), U.S. Patent No. 5,632,038 and Takahashi (Takahashi), US patent no. 
6,345,336. 

As to claims 15 and 25, Sherlock and Fuller both do not teach a first access to a 
cache line that has been powered down results in a cache miss, resets said 
corresponding timer and restores power to said cache line. 

Takahashi teaches a first access to a cache line that has been powered down 
results in a cache miss, resets said corresponding timer and restores power to said 
cache line [col. 5, lines 36-48]. 

It would have been obvious to one of ordinary skill in the art at time the invention 
to combine the teachings of Sherlock and Fuller and Takahashi because the specific 
teachings of Takahashi stated above would further improve the reliability Sherlock's 
system by restoring power to the cache lines. 

As to claims 16 and 26, Fuller inherently teaches of a first access to a cache line 
that has been powered down is delayed by a period of time that permits said cache line 
to stabilize after power is restored [col. 5, lines 36-48], 
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7. Claims 27-29 and 31-35 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Sherlock et al. (Sherlock), US patent no. 6,157,977 in view of Stein et 
al. (Stein), Session V: "Storage Array and Sense/Refresh Circuit for Single-Transistor 
Memory Cells" 1972, pages 56-57 and Fuller (Fuller), U.S. Patent No. 5,632,038. 

As to claims 27 and 28, Sherlock discloses a plurality of cache lines for storing a 
value from main memory [col. 5, lines 3-6; col. 8, lines 8-10]; and each of said cache 
lines comprised of one or more random access memory (RAM) cells and each of said 
RAM cells being refreshed each time said cache line is accessed [col. 5, lines 11-13; 
col. 8, lines 14-15], and a timer associated with each of said plurality of cache lines, 
each of said timers controlling a signal that resets a valid bit associated with said cache 
line after said safe period a timer [CLA 58, col. 4, lines 66-67; col. 5, lines 11-13; col. 8, 
lines 14-15]. 

Sherlock does not explicitly teach of comprising of one or more dynamic random 
access memory (DRAM) cells. 

Stein discloses one or more dynamic random access memory (DRAM) cells 
[page 56, left column, paragraphs 1-2]. 

It would have been obvious to one of ordinary skill in the art at time the invention 
to combine the teachings of Sherlock and Stein because the specific teachings of Stein 
stated above would improve the functionality Sherlock's system by using a DRAM cells 
to utility the system. 

As per claim 29, Stein discloses that DRAM cells are embodied as 4-T 
DRAM cells [page 56, left column, paragraph 1]. 
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As per claim 31 , Sherlock discloses that a timer is a k bit timer and said timer 
receives a tick from any source [col. 4, lines 58, 66-67]. 

As per claim 32, Sherlock discloses that timer is any k-state finite state machine 
(FSM) that can function logically as a counter [fig. 3, col. 4, lines 58, 66-67]. 

As per claim 33, Fuller discloses a dirty bit associated with each of said cache 
lines to indicate when a contents of said cache line must be written back to main 
memory before said power is removed from said associated cache line after said decay 
interval [col. 7, lines 28-38]. 

As to claims 34 and 35, Sherlock and Stein together teach the claimed system. 
Therefore Sherlock and Stein together teach the claimed method of steps to carry out 
the system. 

Allowable Subject Matter 

8. Claims 6-8, 18, 19, 22 and 30 are objected to as being dependent upon a 
rejected base claim, but would be allowable if rewritten in independent form including all 
of the limitations of the base claim and any intervening claims. 

9. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

"Automatic Cache Line Access Monitoring" IBM TDB, Vol. 37, No. 6A, June 
1 994, page 299, teaches of turning off cache line after the data is accessed by the 
program. 
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Conclusion 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Chun Cao whose telephone number is 703-308-6106. 
The examiner can normally be reached on Monday-Friday from 7:30 am-4:00 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Thomas C. Lee can be reached on 703-305-9717. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Any inquiry of a general nature or relating to the status of this application should 
be directed to the Group receptionist whose telephone number is (703) 306-5631 . 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 




Chun Cao 



July 22, 2004 



